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(57) Abstract: 

PURPOSE: To obtain a semiconductor laser diode in 
which thermal crosstalk is suppressed between light 
emitting regions in a semiconductor laser array without 
complicating the assembling process. 

CONSTITUTION: A heat sink 2 for semiconductor laser 
has such structure as a plurality of dielectric material 
layer 2a, 2b having high and low thermal conductivities, 
respectively, are laminated alternately in the arranging 
direction of a plurality of light emitting stripe 
regions 4a, 4b, 4c of a semiconductor laser to be 
mounted. A semiconductor laser chip 3 is mounted on the 
heat sink 2 such that at least one dielectric material 
layer 2b having low thermal conductivity is arranged 
between respective light emitting stripe regions. 
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(54) am®**.] *mu-ifmmfi*<»mm 



(57) [gift] (ftX*) 

OfcSfclBWMmfrSfcSliaa, &tfft£**®* 
2 bft, jS*<*n*¥i*#P 
— <f©«»®Xh7'fytt5S3tffi«4a, 4 b, 4c<0 

■ 2 b *»bbb * n* ± 5 c ±fe*«* u-yffl t- h v 




1 : VkfOvl 

1 ■ cm? 

CaAbM ■ it**' 

5a.5b.5c.5d = -fcilB* 

6a.6b,6e : e^si^fcJjtftetS'fr-i' 

7a. 7b ■ * #t<t'iiiW)t.74n-i*'-'1i* 
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1 

y-i-fmmmmmmiz, xmzm&iamvtt io 
tm^frv-^v &x b 94 -fftftmrnm 

ifSH. 

v &%Kmmm$.\zffl}r$i\5> 7 u-r §S¥*# 

AO, ±GfiW*©**&:*m*&tt«ll. Rtf±E& 

ItfEBS ft* J; 5 ic±i3¥«# u~!f ffl t - h 
6. 

[s*«3] ffl^«ixtta*«2ta«©¥«*i^- 

±E**#W— tffflt-h ±E*»#U— !f 
&©x h 74^M«ae^flKJlMttK:*j«3 SO 



®BI¥6- 1 1 2 5 9 6 

2 

n£j9r£©if 2©88©X h 7^ 
±B¥»#l'-"!f5 1 v:/tt, *X K5-f ^R583WH«W 

±fEf?r£©i3S£ tt, 7© 1 ©&3£*tt 

*6iBffi*r©BliJ:Dt>**<fc*J;5fc8!3T** 

[tt#«5i i9y^n\zWLOxbv-(^mm. 
mifv&?tmmmti.\zmmznz7U'(Mm# 

l/-1f©«»©X h T^iKA^flWOE^ACAM 

ic±e«»©x h ^i&mmmmm^r-D&m 

f« ± 5 lt±E**#V/— tfffl t- h -»£±K:&«£ 

b-h-»^i*3Txh7-r^ffi«sfi*s«sa 

ISUTI»*1-«IS©«3t«l«K3«-*»W«. t-h-> 

mme] ±Exh5-f^tt©EiKkfi»««tt. t 
-h-»^«t>^©a»iM^iW«i*xc«fcD«j*$nfc 

fe ©t? * * c t T 5 5 E«©¥ Wfl: 
[S*57] ±EXh5-f 7tt©te»G»««tt. t 

*s c t fc-r***a 5 e«©¥*#i^— »r* 

B. 

t«>fflS©¥**W-if?y l/— tffflt- h 
(:«»^nfc**#:W'-+i , SBlC*^T, 

•3. 

>*©. ±E^W>©M^5^(6)fC*fL-Si[^ffi±l: 

co o o i] 

C^38±©fijffl^»] £«D»Wtt*»»V'— !faB»tf 
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3 

[0 0 0 2] 

[0 0 0 3] Bl 6tttt*©¥»#U— Iffflt-h^ 

<fc*. Bfc*v>T. l &*m&e>ti.Z&m-7 
ay £ h-h->>i'l 0 0tt«*tfS/'j3>* 

nyirl±KE«*n*. «&©8#®#4 a, 4 bS 
4 c £W t £ U— !f ? y 7* 3 tt t - h -> >£1 
0 0±lCffil$n-5. k-h5/>i> 1 OOilCttl/— if 
*-y73©a55#«tt4 a, 4 b»l*4 c fcflfgfSS 
I/W->6a, 6b»^6c**Jgfi!5*nT^4. 
/^->6a, 6 b&r/6 c©-tn^nfctt^Sail85 

7zt>mm\z\tmmm atfmznz. 

[0 0 0 4] *fc»ffK"3HTR«r*. *m&i"- $ 
9y^Z\t\ ?y?mz 3 Offl563fc»tt£#-rS7 M 
U-lf^y^TiO, *©«8*«K4a. 4 b. Rtf 
4clCtt. «5ig#:?*5t-hx>i' 1 0 0±(C*5IC 
#«3nT»j£Snfc*«rt*->6a, 6b, &tf6 

c*tfLT*n*nafifc«iwaA*tt*. erne* 
t)S^3t«^4 a ~4 c tt*n*haAfc«»sns. 

-»£ioo^£su ssfc&js^n^i^g*?- 

TTtTH-Sfcft, fl}IB5S3fc*tt4 a. 4 b, 4cT??S 
*bft»ttl}Eh:-hS/>0 1 0 0+TSBiflR] (&R 
^nyi?(o*» (o^m-r^^z^m^rtm 

?*»l*7HM81K*WTIt »51-3©38 

tf?yy3«f"\«tl, ffi©^)6®«©ii«±# 
Sffit. S«ra©8#«*©58fifc**»f1MMS$©l/ 
HflWtcilftWs. ^Wzmy-uzh-y- 

[0 0 0 5] 01 7li#|gBS6 0- 1 7 54 7 6*|&?8 

tciB«$nfc, 8*©fB3feffi«&rr*¥*#i/— if© 

U-if ffi t- h £fflV>fcft*©¥»# U— tfgg 



(3) #$¥6-112596 

[0 0 0 6] HC*V>T, t-h-»^2 0 0tt«SRtt 
M (Cu :&£i*$3. 9W/e«t) #6fc*»ettt 
2 0 Oat, WA«7;W3^ (A 1 2 02 

:SSG*^0. 2 1W/eit) g©*g&#2 0 0 b 
£. $35 (Agx Cul-x ) (Aux Cul- 

x ) %<m?>0 2 0 0c SlgSBtftl/Tffl^TXSfctt 
ft*H0^fe*&IW**1-*. «R©583fcffi«4a, 
4 b, 4 c, 4d, Rtf4e£:rfa¥£#W--if5 1 y 
ifl 7 3 tt***fc#Jtrt-**tt&«fc - h f >f 2 0 0©* 
fcfct-h'»7#2 0 0 a©ffli)-fc-&»-r5i5fct 
— h^>^2 0 0±(CgBSS«$n-5. 

[0 0 0 7] JKfcRflsfc^TRWT*. ±3SOJ:5K 
t-h-»9 2 0 0tt2*«ttk-h-»£#2 0 0 a 
t. *6ifttt2 0 0 b*SJSCBO^to«fc«iB*#U 

**3K«W!ri:fc««w»ii*«&anTv»*fe». *« 

ftk-h-»:!?#2 0 0 a*^LTtffi&ftif&-rs^i 
1f»3e»C«kOS®«T?«4bfc!»ttt-h-»^2 0 0 

a? ms^u &&3na. »»»2oobtb 

T. teJR£***fct.5*m*fflWfc#&. Sush- 
is 2 0 0 aK£*LfcSSi«*&S#2 0 0 bfctt 

fi»l/K<H©T?. l:?©»#«*T84l,fc&!MB© 

f8ft®«©S&±#£}S*T*;i££G&it-e£, JRWf 

nxh-££ffi«-et5. 
[0 0 0 8] 

[»0»«**l,J:3*T*llun ft*©. 

i/— »f ©58#s«fflsra©5»«f d x h - y m± 

T?*«*»#l/— tfgfi©t-h-»^«±^©<};3 

aiC&JS^n 9 fc t- Vi/>9 t©WlC^gt*S^fi 
t>U<«^«^a»;^©ftt)OK«Sfift*e>* 
*^nyi?±fcfi*fiTa«P©i£5.5*lftD, ffiAlg© 

4? it, ±fBis*«©t-h-»^tt, mmm<nm->m 

«A<#«-f6Jlt)8«H«"C»«fc^5IBIHjiSlt)*t) 
[0 0 0 9] C ©^^«±IB©i; 5 fcfS!8£S:#$1- * 

it»ic*3n^fe©-e, ffianssiffiiSftTsct^ 

50 1f©S)t®«ffiSre©^Wi'DXh-i'S:6SltT^St 
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5 

tO 0 10] *fc. CO&Ett. 7WWI«|il'- 
1f©%)t®««SIBI©S!l$*DX h-^*K±Tf -5* 

*©«S#ft**MW-5J:£fcBWir*. £© 

»©fc-h->>*ittllfr**»©k-hS/>£*JBW 
[0 0 11] 

»©X h 5-f 7tt5BK*W©E*ttrl*llC. X2lC«»i 

mbttmth* **ms-~if*y7*, -e-©&xh 

947K»3fc»M«K:*fc< it) i soimm&m^o) 

[0 0 12] CO»Wfc«**l|#l/-1f»« 

ft. !Ml*n**«#u-ifo»oxh9-f^i«i» 

<R*©E5fl#filK. ^fc*ftl«lbfc*lifi***.. 

±Efi**©**fc*m#Sfc*li. &tf±E£t 
fc»*©/hSft$m*>£>fc'&H«:. k-h-»^f*f 

8l/fcfc©iU Vf-V?*, -e©#XK7 

-fy««3t««IBfc^&< tfc 1 R©±BMfiW*©/h 
* ?> fc<5JBA*6EiB£tia <fc 5 (C±E¥*# U- 

[0 0 13] ll©3gljBfc«*¥*#V~-if8H© 
fijfi#J£tt, iffflk-h-»££. 
©**&«». fttfjRett*©/h3tttm««ffi«ft 

UTf^SSt?) «fc -5 IC Lfcfc©-?**). 
[0 0 14] S&, !:®5M!fcflH5¥**V- J 
». tffflk- W> 

y#»«an*Hfc. £«sft*¥*#w-if©$fe© 

it. I»eofll4©lWkOXK5'f^«j»HMIA&fcC!)i 

5K±E*»#1/— yfflt-h5/>^±C»«bftt)© 
■P. ±Effi£©«S£, tf*v5»7©l©«* 



(4) WJW6- 1 1 2 5 9 6 

(5 

L/fcfc©T*5. 

[0015] *jt. ::©ftni=fli«¥*#u— tfSfi 

tt, *»fcl/~!fjflk- JS«3ns^*ft 
U-lf ©**©X h 7-f ^«S53t««©E5U*l«alCH«8 

J»#U-»r?y^*«f«*n6*Bi*>69fS©8!**-Tr 
If*. ffiS©X h 5^ TttfittfiWiMftftAfcfe© 

10 ottW«J:3K±B'HI#l'— !fJBt-h5/>ir±fe 
fc«tfcfc©T?. ±IEJ?i:fc©8?S<£, 
7© 1 ©&#««*> t-h-»^rtTXh5'f^R 

<ajRe*<s«ft2ni bra** *«©«**wtfc*r* 

ffifB^. t-h5/>^©*H«»6«ffl*T©eiiJ:Dt» 
*£< ASA'S fc«&S£Lfcfc©T!»$. 
[0 0 16] *&, C©56fBfc<S**»#l/— tf«B 

©T*3. 
[0 0 17] 

MWM C©*WK*v»Ttt. >ffflk-f-> 
Hftfi«*©*#ftlBWitt»»6««J|, Rr; 

»e«*©/hd«lftKtt»ff]9»&ft:-6)B«. ^«$n* 
¥#ftk-1f©}g&©X h^7«3&ftSJtt©E*U#lRl 
I*. $S£ttftJNMlfc1INi£:U JpWftW— !f?y 

7*. *©£xh9-r:/«»ft«*rafc*&<£t>i* 
©±E«kfi»*ffl/hSft««t«»*6ft*«*»s*a 

&©*. ifge©iS3iTi@ftis$s{btsc 

DX1-- ££6fclft?£S. 

[0018] d©»wic*^Ttt. *m-v— y 

fflk-h-»££. Mfi«*©**«m»6a:«lll, 

st;ssie*$©/hSA»we.A5i«:. fc©sns¥ 

*#:k-if©tia©X ^«»**«©EJI*rtl 

*©*#*«»*&**». &t;±EJ»e**©/hs& 

»«t * if -v y©±*fig««©«iK!S«» 

tS«<fU<&*«fc^K#*©SWS;WSUfc'b©t 
U if^y^t, *©ftXh?-f^tt«BIMi 

«WK*tt < t* 1 !©±E«fi»»©*aiS:»»*6 
**l*«E«*n*± 5 lC±E*«ftU— SfJH k- h -> 

>^±K*«i/&©Tf. *7\"io&fflm. 

fflSP8©«iWi'DXH-^ftBS±T#2.ttfclc. f5« 

1f©1»tt*aitt5£4:*K±'et*. 
50 [0 0 1 9] £&, C©J6«IC*^Ttt. *mftl-— $ 
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7 

$©/h£fctm&^ffliKm Xt\yf")>y&t?>Z^ 
m£M%&%T®%mLXKMtZJ; o \z Ufc© 
ft Ale. ^SMag©&^¥«#l'-1ffflt-K->> 

[0 0 2 0] CWfgWC^TB:, *$#l/-tf 
£H* 

[0 0 2 1] Sfc. ^©^ICfe^TH. ¥£#b~ <f 
&fc©£U ¥*(*U— ^©SXK^-r^ 

-oi* omt s j; 5 (t±83¥«# v-m t - h » 

©> B#^W©S»«?DXh-?©®SteH*c:£at-? 
£•6. 

[0 0 2 2] JIW&WCfc^Ttt, ^S&L'— tf 

ffl fc - h -> > 9 S ? v-r >t? J&sfcs n 
[0 0 2 3] 

imm zcDmommzmzi^Ttam 

mmm i ) n 1 1 rosus«!iic<ts¥«# 

i^-ifgg£*-f&siHT*o, atc^T. 

H^Dy^ l±lcffiB$n-5t-h'»^2«, 

2 a, Rr;/h$^«ke*$&«foS2©jssft«fli»^ 
5. **jsw?tts 1 ©*&&&#**£ vx\mx\i^ 

(&e«*2 OW/cdIC) £. £2 ©«&£&» 
fitUTttfiSJAtfS i 02 (SSfi*$0. 0 14W/CD 
■C) SEPTUS. Jg&©8)fc®«4a, 4b&tf4c 
£rf5¥»#U— tf^7^3«t-h-»^2±»Cffi 
WZm. t-h*s>V2HZ\tU-1f?y73<D&m 



(5) 4$ggsP6- 1 1 2 5 9 6 

5 

#®$4a, 4b&r;4clC^f£;l-S«ffi>'^->6 
a, 6 b&tf6 cAWfoZtlT^Z. Sffi/t*->6 
a, 6b&tf6c©*n*nKta&lgffi8t!5b, 5cR 

mm\z\t&mmms amtimnz. 7 a, 7b\tm 

ftU-$?y7y<D%%mmz, 4 b, 4cW5£€^ 

[0024] mzmmzo^rmmt^. *miv>mm 

-f^ ; &> HI) 2 a i&Hftltfi&l (S t 02 1) 2 b 
t k~!f 7 M ©«»©58tt«l«©ffi*lJ2rffll;: 

xs.\zmMmMLttmm%?2>. z\<nit&*rmv 

— !f«t"©#R#«*4 a, 4 b, 4cT84L/tS»tt*& 
5. -*t-h-»d^2©*^lflltt«Mt»r««2b 

[0 0 2 5] i©J:5fc*^JS«9Ttt, ^ftftl"- !f7 

nxt:-h-»^5£«fi£-r5. Hftfi#*©**v>)Bt«i 
te*$© /js $ « v»rnt>»»tttjs*» 6 & a & © £ 

Sic, *»«:U-lf7U^©ft«3WW(l*«*ftWfciH» 
fact«*<. Hi 7©flaE«flffl±5fc*J»*l/-Hf 

50 gs©fi4igattt»fc*act#&K 

[0 0 2 6] Sfc, «mt4m©ft»ic». -tSB^iffiM 
TSbfcy-ft : E>H©i5tt, HI 7©fE3WITt- 

»*©*tV>« (®&&m3. OW/cmr) 
*$4. 2 8W/cnt:) «fcl9fctt*!6>tjf!^j»*©*lf 
V^©*t*0, JSSttStSiltLT. C©J:5C^e« 
*©±tV>«<Bf*ji*?bTffiffl-rattlCJ:0, HI 7 

©tE*«i«k o fc»s&»$©«n;t¥##w-iffflb- h 

i'>d'*3)S5a-riCt*»T?*5t)©-C»a. 

40 [0 0 2 7]**, ±E*»rett. «igftscsftss«i 

STOtLTS I02 Sffl^&fe©»C-3V>T*Uft*<. 

AliCBN (Cubic Bron Nitride : ®&m& 6 W/cd 

[0 0 2 8] *SMSMCJ:*»HMt:W-1f«B© 

!S«llC«fc**J|#W-iJ'fflt-hv>^©8BS*ji©- 
50 H**-riS#HiH-C©a. HIC*V»T. 2 0«SiO 
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2 s«, 2 1 tt^ffliss (cvd) arenai^-fir i 

^>HS. 2 2ttXA<y^'J>^STiiaL/ft:S i 02 
[0 0 2 9] 02(a) fcSR-fr.MK. S i 02 g«2 0 

>HS2 1±IC, 02(a) (C^tct^tC, /hSftlReW 
»**t«IMWt*m*C**S I 02 «0r£©J**C* 
aif*. C©y-<-\' ; E>K@2 1 tS l 02 S2 2C9* 
fttSSCIIDSU 02(c) K^TiSlC. Bf£©J? 10 

zommmmfctz. £©&, 02(d) ic*T«t5 

S. 

[0 0 3 0] ±«Ottto!FftfcJ:ntf. *&£»$©*£ 

fcttft t *ft£j**©*;£fctm& C V DjfcRtf -y * 
U>yttKJ:DSSHlC«JBU ^ 3/>jry-*«V>B 

£fcffi«*^fttt©*3ofc¥i!M£l'-- tffflt-l-v> i» 
**»MlCfWe*. *f8B©fije£®0£ 

[0 0 3 1] *fc, CVDSXttX/Vy*"J>^a»C<t 

*»fil»T§St?*-5©T. HI 9©^*W©«t5*. ® 

[0 0 3 2] 4*. ±|3Kji^ttT«^'1'-\' ; e>h'®2 
14CVDttlCj;0> S i 02 12 2*xnv9V>!f 

m&mmitMz-iHTmbftifi, 30 

H. S 1 02 ttV>-rnt>CVDitlCj;OitSl?tS© 

t?, cvDam©»t«wTw#o*ijst«ir«!:i: 

feBjigTSS. #«»©*«#}£«:»«&£ (C 
VD) ft*X/^*U>^ftlClS*t>©T*tt&<, «A 

[0033] (sikh 2)03 \tmm 1 ©gtfi«fc<k 

HTftD, Hfc*V»T. HltH-ff^ttH-XttlBS 

mutbz. 40 
[0034] ±ies 1 ©shotcm:, 

»3K««©T©ffi»Kt>ffii&fi»fSfeJB 2 btfEBSn. 
*fc#7-f VI/— >a >ffl»©T©gB#lcfc|gigitt;»*&* 

AL/L= (maa dl +nab d2 ) /L 
JlOffltf. *m#\s—tf?y70>im&%& (aLD) £ 

Sdl 43±lMSfc^W$£rr**m2 4©JS3d 



■ 92 aj&tEBanfcl&ffli&oTHS. 
[0 0 3 5] C©«l®£Mffl©¥*#I'-imB©t: 
-K-»^©ttt6£|n]±1-S*StUTB, t-K-» 
^©ftJR«l$, R 5Bfc««IB]© £ n X h - ^ ©(£&& 
£© 2 ja£[6]±T-5 £tt*. t-h-»^© 

tt*»**fo-h-rfifc©fctt, 583WB«©T©»»Bf 

*©*4«t»fi«»6ft6l©W*!»«JJ^CtiJtaSl/ 

[0 0 3 6] *^2©^^JlC«t-5*^l/-iffflt- 
h-»*tt. ±|2*lffl*«W©k-h-»i>©ttlBft 

£83tS#4 a, 4 b, 4c©T&*a%fftt©« 
tHU»*©«!kfi**ffl**ftlfi«t«»*»6a*l 2 
a£EBU #7-f VI/-: ^3>fflS}7 a, 7b©Tte: 
67-f V >a >fflft©M£N C*»©Mieft*©<h 
$ fclftftttWIW <=> & 5 1 2 b £BBBbfcfc ©T?S> £. 

^©j^fcatiii-rscitcj:?), ss i onmmz&z 

Mtf8ftM«M©?ciX h-*©4B«W*fli±-r*;: 

[0 0 3 7] (ftttffl3) C©891©)ll3©*tt 
flSHCtaHTKBt*. 04ttC©»^©»3©*»5 

Mic ± 5 u— tf SB© t - h » i/ L 

fc^«0T* 0 , |B|HC*V»T 2 3 \t*£l3.mm*& 
fSotmT, A>^W**»dl ©fc©. 2 4tt/J>£fcgi£ 

aoff3*td2 ©*>©•?**. a 

***«H»2 4tttm*tJlftO. M*9ffRt>Jia: 
dl £/h3&*fc£»*&#-r.5*ro2 4ffl#3d2 

«l/£t>©T?&S. 
[0 0 3 8] C£Tf, *#ftlRfi«»*«rfattS2 3 

©issm, *3&ii^**&*Tsim2 4®jMk« 

ntU )6»t>-tnS©««©«k»»«»«oa , ab t 
U t-h-»i/2©iSSLi:-r5i:, B«*»1'C±# 
bfctt©t-h-»^2©#?;ALtt^SC©J:3lC!fe 
5. 

AL=maa dl +nab d2 (1) 

[0039] fttj-c. ¥(4fi$*fco©#mi*s©<fc 

(2) 

[0 0 4 0] -0!£bT, *£fcJfteilW5£#-r**m 
2 3««^-f^ ; E>l« (^e*^2 0W/cm , C, KKSffi 

R2. sxio-'t- 1 ) . fr2&mikm*iGtz>m 
2 4 #m m&mm 4.28 w/cm-c. 1 

1. SxlO-'f) . »*$n*¥«#U— Ifry? 
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11 

#GaAs GR1»S«»6. 6 3 x 1 O^" 1 ) frbik 

@&£10<hU moMm7 6. lam, SIRS 11 
ttZt (2)3*0, AL/L= (10X2.3 X1(T 6 X0. 
1 + 11 x 11. 8 x 10" 6 x 0.0761) / (10X0.1+11X0.076 
1) *t6. 6 3X 1 0- 6 £fctK GaAs®&&®«» 

&fc*M&K*tt*n<&»#di , d2 fcajrrnn u 

[0 0 4 2] *MMICJ:«>HWU— «ffflk-h-» 
*©«««. ±K?gl©5||ffi0JT*bfc#a£|Hi8 < £ 

&£#TZ>ttn2 4££S»C, &«JfcB (CVD) 
X/v^U >y&*«V>ttft*ttlcJ: D»R«K:8tib 

\Z&1)l3*jT<t>>t-tZ>Z.b\Z&r)ft1Z5. CVDife 
[0 0 4 3] ±BUtirVB. 

±e«iesiiifli&Pi«i. 

8, fttf/hSftj^iS*£W*Sttfi£b-0>1*n*>« 

#8©*?t-h->>££*$Lfc«£tCl;i> ±E»l 
©^M«©35*&»-5 £ t forts. 
[0 0 44] (SIMM) ±IBS3©HJi^©**#W 
— ?8S© t- h -»dr ©ttiB*|Sl±f l/T 
fo, ±KiS2©*l80raB'<&.fc5t£, k-hv>*© 

2ja*ift±f sct^st^sn*. 04(i±iB®3©§i 

»WKi<E>*W#U— tf««©t-h-»^©ttil*Ift 
±bfc, d©»9!©$4©£JSWfcJ;a¥»#l'--»fg 
fi©t- h5/>^©«jfi*RWr<&fc»©Hir»*. 
[0 0 4 5] *g4©&ftiro;t. »J6««©T©f»fi 
»*©**fcttH*»6fc*12 3©J*£ftJ»<U *0 
7>fVU— >a>»7 a, 7 b©T©Si£«$©*Sfc 
W»*S&*12 4©J»*«*<bT*D, AO. t- 



(7) #ffi¥6-l 1 2 5 9 6 

12 

>*©*»»*, xr;»3i6««w©^DXh-?©fi« 
©»**m±-r«!:i:««T?*6. 

[0 0 4 63 GMM 5 ) #?£$©!li 5 0%MM 
*Hfc^V>TR?rr*. R6M*ft91®ff6©mie 
±**»<t:l/— tf«R*«-rHT*D. ■fcfetvr. 1 
if tt6JR7n«/ir, 2ttWittf»»tt©5''j3>*>6&a 
t-h-»£, 8 » fc - h -» £ 2 fcRtt 6 nfc»(C <k 
0»*Sn*ft«©l. 3\t\s-1f7l"1?y7, 4a 

a ~ 6 d tt b— !f 7 3 <D&%ytm® 4 a ~ 4 d lC*f 
fcfaW^-X 5 a«¥»#b— *?<?y730>jk 

mnm\zmt niz&mmm* 5 b ~ 5 e tt*n* n* 

6 a~6 dlC»R$nfc^Rffl»T*-5. 
[0 0 4 7] *C**16^©»^Ct)UTRWf4. 0 
8 te*SS 5 ©*««9©»^*R^-r*ft:©©HT?* 0 . 
# 0lC*ViT. 0 6iB-W#ttH-XliffllgB»-7» 

s. *giserai, k-h-»*2©¥*#b— 

j*m©««KV9W«tRJt6nT*0, CftCkORR 
«JCtt$a©)B8At»^SnTti<5. £&©JB8ttk- 

■ VJffl-C. «*.«, ^jft4aT«4b<*#flNB:*«S 
ft, WS»3folUb©2rtN£*t*l»tt. V?S©flll® 
fc»-3TS!ftffll8*ai3bTaEna. SoT, wt& 
4 a*6©T*lSJ^ffl«k©aEn5»«k-h^>^2*^l/ 
JO TAM^nyiHK»3lt*Klt. W6H8+©L1 

*«fi«i©ii»©«n««fia©R8*aEibT583bii4 
bKaiar*E«i. w*j08*©L2ADfcSttntf. 

?Stt&4 art>e>383fcj&4b'MOk-h->>2 2$:frbfc 
Si©fiiitt«i*S<JtcffiliMSn. ft»tAiJ©IWSH'nx 

[0 0 4 8] *nmWT\3., b-h-»i/lC^fi£T5» 
©««S8rffiV?Stl/T. t-h-»^©ftf»tC?F# 
1 4 ®«©»r®^««:%)t^A^ 5 «n*H t*^©H*ij£ 
<tt«*»»«fcbT^*««. cntt#jWejiW>6©fk 
40 ©«nttllt»ttT*a* & tt»«*©flHK*»»3t£* 6 
(Rn*Sii-t©«*tj£< &*©»»«T».6**t«»© 
S^tClt^T^y ^ e ©ifcsesss < T S C t*t^ t * 

[0 0 4 9] 09 tt#S& 5 ©HJS«»J(r J;%###b— tf 
SB© t- h -»^©8jS*ttffl-WS^lS0Tr» 
2>. KT. iSfc^TRWra. *r. »Stt->U3 
>S«2 5© (10 0) M±»c^^7-l'X*iSb. ^JS 
16 0*»|j5bifc«. ^RS6 0±Kbi>Xh6 isa 
-tbT, R»©JWttRi:Xy?>^©aill* 
50 ffl^T. 09(a) «C*-T<t5?5:. UvXh6 1R^S 
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(8) 

13 

£YX£ibTffl^. KOH, *, StH'VT'cikJKr 
=f-\ >bt bTffl^Tv- 'J 3 > 
S«2 SfcXy^V^-fSt. 0 9(b) K*1-<fc5lC 

(111) B©mfcV^iS8 0;WgJ££ft*. 

(111) no (10 0) ffi£*ff S«#0I4, *95 
4. 7°T<&£©T?, Xy^>ifjt©Bni|@W£l 0 0 
/tmtbfdg&ICtt, iS©i3h*Df4ift7 ljimtftS. 
Xyf->£7lg©&, 09(c) (C*t«fc5KWv'Xh6 
lfc&ifeU ^-»^t<fct3flffa©^#$tiDlT 70 

5 £ tlCi: 9 k- b 2 #5&&-f ^JrT&JSS 

6 0««ffi/^->6 a~6d£bTftffl$ns. 

[0 0 5 0] 08(C*5^T. S^M©ISfBL3At2 0 
0/im©*ili#b— tfyk-T^y^^-rsSB-. k 
-h-»£g«ibT 1 5 0fim©JSt*©->'j3>£ffl 
V\ ±SSii*Sl:«tO. IBPilL4*U 0 0/im©V 
? »&^-T5 1. mo®2 L 5 I4_ki£© i 5 iCift 

7 1 /imifcD, %%M.4 a*>£©$;fr|6]©S8t©Si£n# 

$&©i 8 *2@i,t^^4 b 2 * 

y z 1 \zmmtmmh 1 ± o >fc+^icg< t% z. t» 

[0 0 5 1] 6)06 tC^-TiS 5 ©5SJ60JTI4 

$»©■ 8 *#tfc-rs&©©V*BSfc- hS^Cfc 

«B*-?jrr *<k5ic^bfc^, cntt07ic^T* 

»«©»7©BlSW©J:3lc. V^i8£k-h-»£© 

a<sffi*t?jsi/4v»«k'5»t^i/, «ffi/^->©*ffl 

©3»*«fcJ:ntf. ±?B«5©SIJiefJtra«©«i*&# 

[0052] (mm\7) ±m%s, sg6©&«wc 

**Jtli/*v»si*-c»*sn, 
»»«©»iR««*«J6«BTP**t 0 r V>* %Ob Lit 

01 0lC^-r*»?a©^7©SIJSW©i5C, t- 

*»tbT'bJ:<. ±!3tg5, m6©SlliS^tPi«©«i 
[0 0 5 3] &m9l8) 01 0K*T»7©J«W!T 

i4s«©i8*«{S-rs^»©»&fc-h-»f ©a« 

ffi*tf»t*J:5»c»^bfc^, £©«£. fc-h-» 

*#»BUfc*ft©»fiifc*&»»imwMifc& 
£. ^-ct?, 01 ifc*T*BB©»8©5M6«©J;3 
IC, »&k-hi/>?©&$®*Tabfc^«k5l;3f£ 

u iffi/^->©*ffl5ic^8i-r5«fc5icjinx-rs«k 

5lCbTt><tK *£8©££MK:J:ntf. ±iEfg7© 50 



ftB8¥6- 1 1 2 5 9 6 

*»wtH«©«i**?s-r*ttfcic, t-h-»*tt 

-fc©fl|jgfc&0. ±B»7©*BflfcltbT¥B#V' 
-If ©MTIg#§,I<!:fcS 1 V>5 fflAtffcS. 
[0 0 54] (SJfiPJ 9 ) JfcK, *f8E©8l 9 ©^iS«3J 
ftBfc:H»TBMW*. 01 2tt*BB©B9©BJi{»l 
lC<t5**#U-1fgSife*-r0-C*O, BC*V»T. 

t- h 2 ttWA tf jasii©^ 0 3 >a> t- 

[0 0 5 5] fcCBflsfcowTBMU-ra. *BB«ICJ: 

4, !f©ft5S3feM(M©»«^nx^-^©ffi 
«tt±B»5©safi«in«©]BaKJ:*t)©"e»4. 
BP*. t-hi'>ir2wm#\'-ir* 
j/73*tBT**B«fctt. «B£nS¥*#b-1f 
©*#AW©«*C*«1W««* 1 iiMW»nw 

5. WAtf-> l J3>iBaicfe^-C}3:, 7ffi<ggttft£$l4 
ttft bTV>fcV»*^fcft*Ttte»*8«*a < £ i 
««»6nT^S. d©&©, «*.«, 8ft£4aTf£4 
l/B*BN£««*B. WftB3tjiS[4b©*W'Mt#»*lll 
tt. TMMMMHftl 1 ©&tt?n> Mcfto-OBPFIKG 
tttMMMtl l£2®bT2iims. $Eot, 8M4a 
*>&©T*lS]^©S»©Bn*tt- h 2 £;frbT& 
«^ny^ll:ili*T5Ett*t, «t?|6)©}fiS©Bn*iT 
«fiteffiStffi«l 1 ft2Bl/"CM3fo»4 blcSU3tf-5BB 
iOfcSttntl 5S3fo&4a*>S58ft£4b'v©k-h 
5^>d'2*Al/fcB©fi»»*»B»KilW!atl, *JBt 

[0 0 5 6] 01 3tt*»9©j(E««fcJ:**li«l|:p- 
1f gfi© t- h ©Kjfi*ft©-«S)&«1-Ig0t? 
**. E1T, IgtcatiTra-r*. ST. »tt(4->U 
3>^6ft*k-h-»^a«2 5©±B4BC& (A 
u) »©*«l*fctt»i»IIS&ttW«fli:K*»^. £ 

n*a#©9SBKR«a«x-y^>^©s«*ffl^ 

T, 7W-fW-»f©#»^©«iWi;BllT»iWKX 
y^>{fU 013(a) t*t-J;3tc. SiRffif»£ff5 
ft*©K1RTX^9*»rt'r«. *©«, t£18VX?9 
^fflVJTX-y? >y$nfc6S^ 1 0 «»tfc«RWfc«* 
tf'J>, #D>«©7F«««i<£t£«b, 013(b) l^f 
<fc5lc. «BRIItm«iai$©^«^ffiitB«l 

ta. 

[0 0 5 7] ^iCk-h-^i'SfiWSBtiffiroittSi 
•?**9±fc*y*Xtt/\>y*tl 2SS(^5ii-T7b 
-f b-1f3ft5^HT^>h, /Vy^r-^«»ceaCA 
>y#t?t*i5lCf5. Cl£TffiSt-7X^9i:bT^ 
BftfflUfcB^tt^ y*JLW\>?# 1 2 **i*3&S 

YX*9*ttDBV>T#6*y*Xtt7\>^#l 2^t 

[0 0 5 8] tf^B©ffi4TlcBbT(4. 0 

1 2K*TJ:5fc, 7H ]s-ttv731>&&tm 
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4a^4d^«««;«ffl«l lifi&l&ZtlTKtom 
^Xs «Atf, t- l,Tl 5 0xtmCDJ? 
«»1 OtfmflD*MlTX**ffl^ra!4tt8 0itm©lt 
OKntf7N4felKM« l 1 £2laIl/T583fc£4 b(3J 

[0 0 5 9] ftfc, ±B***I-Cf4fc-K5/>*»*[fc 
jfc SiC, A 1 N»©«<D«Rtt«»*h-h-»^ 

[0 0 6 0] *fc, t-h^>^SffilC^«»Sffi«L 
S 102 <Dm&mm*0. 1 9W/cm 

[oo6i] (garni o) *fc. *nn«>jiiocD» 

BBfcBfc^TKBt*. 01 2tt*5MB0*l OO 

2 7ttfc~hS/>**2 6±fc»»WCj:D»a 
SttfcS i 02 

[0 0 6 2] 015(a) fiyt-tW^X>^r 
11#, 4^ (Journalof Science Technolo- 
gy, Yolumell, No. 4, pp666-670) fcEWSnfc, g& 

%7)V3>j3*m, j&mmg mmso fc* disks 

»D, *fc, 015(b) 14015(a) *tf)3BT^2n 
SIWO*ftTtiMI*nfctlOX/tyjrij>jf||©|JBi 
5?K£*T0T&£. 
[0 0 6 3] 015(a) fcjftt\fc5lC, 7fr3>HXB 
(mTorr), (T/TM : fcfc'LTttriM 

fig, tm *«A*^t«c«ko, fmzntcz 

T, «Atf3BT«Stlfc*ft, fip-£7;^>#XJEE3 
OmTorr (=3. 9 P a) , T/TM =0. 2 (ffi 
CDHjfllttl 3 5 6 [K] T**3^6, MST(i2 7 
1. 2 [K] ) Ttt, 01 5(b) \Zmt£5\Z, fflfib* 

[0 0 6 4] C0£3ft*?LX®fllftftCT**tfUi 



(9) »B¥6- 1 1 2 5 9 6 

yw>w*niKi4#-f K^j»o*ntB*r«oTj» 

[0 0 6 5] 01 4(C^t*mi 0(DSISB^1«C(DJ;3 

jr*26fert»U C<0fc-h>'>£#2 6 0-±ffi± 
fcJHMfJCiOS 102 R2 7*JW*Lfc& Si 02 
R2 7±te*«/«r->6a~6c*»8LW&. ± 

MO. 2/xm/min 
£<DT, 8Km8K7*10 0Mma>«»a)^|IAM«^ 
Jld-Cl OOjumOgSKfrfco 

mn«cD#»fl#»«*nati4iR6a^*t, 

a? [0 0 6 6] #$}&0ra4, «*5fc««T»4bfcJ»tt 

&%^®x%&vmfo\zfctfz>mzMLx\*. 9v 

[0067] afe±iH*iifi^ra4> yu-tymmGt 
f&m\m\z&z>h<DXM*<, m>*m**toW6B 

[0 0 6 8] B14fc*V»T, t-bx>£S#2 6± 
KRtf&n&S i 02 R2 7[4> 

[0 0 6 9] &fc> ±B**lMJTtt, t-h-»£± 

fc©ico^T*bfc]^ &$mmz&z*m#i'-i?% 

40 t-hi'>>7±\Z¥m#l'-'*f?y'7*z?*>>7i'3> 
[0 0 7 0] *&, ±K£30fi«W4, b-hi/>^± 

3t«« was JcBfts n^> 7 w u-if y ^ 

^ct^lcUTt>J:<, ±G«BB2:B«C!)»ft«*-r 
50 *. *&, ±B#*««Ttt, Xh^^RBjeBW* 
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(10) 

17 

[0 0 7 1] 

[mom) K±o±5iccflD*Micj:n«. 
[0 0 7 2] c©»w»c.fcna. tfffl 

f3^lXfcS«fc5fc&4©»JPfcW8Ufc'b©£U ¥ 

it> l H©±ESI^S*©/hS&#*tt>&fc.5« 
#EB a n* J: 3 lc±ta¥$& U— tfffl k- h ± 

icjs«tfc©-c. mtti'-tfTMammmm 
®m9nzh-?mik-e%z>ttb\z, 8«-r*# 

iffct1*-6jS*ftfti*ir#. *©* 30 

[0 0 7 3] £&, H©»WfcJ:na, ¥*#W-tfffl 

k-h-»*«:, i»e3W5©*#*«^, 
a$iiss^T)s*ffl® bTf^jst s * 5 1* Lfc©-c. 

Mlc. ^ttffl«©KV^*#>-1ffflt-h5'>i'* 
[0 0 7 4] ;:©KKic«fcntf. iMKfrU— Ifffl 

M*®BW*foKHMWfc»j*3ftfc. Br«©8a©ffi 
R©Xh?'r:/tti!l£ffl*.fc'fe©ib, «HI»U— !fy 

-y^s. *©*xh^:W5M«wfc±E*ft©;* 

1ffflk-F-»^±K:»«l/fc©T?, ***KillC»4«#« 
fitoDC 7U4M*m#U-1fO5&t&m0> 

[0 0 7 5] Sfc, C©»WJC«fcntf. ¥**b—1fffl 



®M¥6-1 1 2 5 9 6 

J* 

9*^*3M*©Efl#fofcJ*H»fc*rtaftfc. ± 
E*»#U-'!f5 i ?»7 r *t}f«Sn*aif*>6Bf«©«BS 

*t?j£**, s&©x vvi •jvt&mtemmzfazft 

t>©tt. if???*, -tCfcXt^-fTtt 

?8ftfIStmfc±fB&gc©X h 7-f ^KfiJRfi]»««M«- 

±IC»*1/&©T?, *¥^Ktt»*«et)l3K<^fc 
TWtMMWH'— if©Btt/am©*!(«*uxh- 

[0 0 7 6] *&, C©»«fcJ:n»i. **#l/~»fjfl 
!f!t-h-»*©. ±|2:?l"f>©MtfS;S 

[fi]ic^i/iija^®±c«gLfc©-e. tfv-i>iimz\t 
®&m<&<. (tv<i>mmz\t>fi>4>mzft&* 

»iMI#l/— !f©58ftj&ffl©f»«* nx h-*0fi«£ 
[HB®ffiWft:R«] 

[01] ;:©ftn©»i©9mflCJ:«¥ttttL'-lHI 
BS*t#fflBT*.5. 

[02] c©^©mi©*JSMlc,fc***ftw-ifg 
■©t-h3/>f©«a»tt*RWr*fc»©H-p» 
•5. 

[03] r©5S9a©»2©SIJS«lC«fc4***l/-1fS 

[04] Z©ftn©£3©gttffl£J:S¥*ttl'--'<ftt 
B©k- N-»i7©«igsra-r5fcd©0-eafe5. 

[0 5] C©ftH©ft4©*0iflCJ:«**ttl'--!ffE 
B©k-hv>l'©«jfiSra-r-5ft:46©0-?»'5. 

[06] C©»W©»5©Sdt«fcJ:a*«#l'-1«!l 
fi^*f^0T*5. 

[07] C©5BW©JB6©*|fc«UCj:**»#l/— !«l 

[08] 2:©»^©JB5©S6JS«Kl«fca¥i»*k— tf» 
B*W98f*fc«)©«S0-e*a. 

[09] £©8^©SS5©*16«K:.fcS¥*{fcl'«-if8 
B©k-^>>*©Hj^!££iB§iJ1-*fc»©BT» 
5. 

[010] C©RW©»7©jm«K*«*»*l'-' 9 s 

gfi£*-f&«i0-T?;&s. 

[011] C©*W©JB8©3ttS«CJ:**»*^-!f 
[012] C©»W©*9©*MWCJ:**«#l/-^ 
[013] E©5S^fflS9©*16WK:«fc*¥»#U--»f 

Bi©t-hS'>*©BjiJ8rtt*RW*-*ft»©Bre* 

[014] C©»M©»1 0©^«WK«fc*¥*ftU- 
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[hi si z.<D%w<Dmi o<D%mm\z&z>¥m#u- 
[016] 'momfe]/- ^mt-Vvyztm^tc 

1 y % 

2 t-hi/y? 

2 b f^mv'tetemfrztezg 

3 ¥mftl>-V?y7 

4 a, 4 b, 4 c Rftfitt 

5 a, 5 b, 5 c, 5 d &JRffllft 



(11) ftH!¥6-l 1 2 5 9 6 

6 a, 6 b, 6 c fc- h$/>£±fc#Jfcb&« 

7 a, 7 b fc«tt*tt**ft»k:7^7l/-3'a> 

-res 

2 0 S i 02 Sfi 

21 iM^^«S3tm*6ft«i 

2 2 Jifi»*©/jNS&3»»^6&<5JB 

2 3 ftfiOT®*£^ff*&tt«M 

2 4 ftfi»*®*3«^*&tt«M 
i0 8 

9 ffifRYX* 

10 gHD/t*-> 

1 1 *M««KS# 
12 *y*XW\>4r# 



[01] 



[02] 



Ab 
Aa 



5b 5c 5d 

5a x 3^ Ac Yl®)l*)L 










r 


,1 




i 


ii 





v 2b 7q 7b 



1 

2 

2a 
2b 
3 

Aa.Ab.Ac 
50.5b, 5c. 5d 
6a.6b,6c 

7a, 7b :4r#*4|^fctW9n7^>»>^A 
[08] 



8 L3, 




6b 



Y- 



<5 



4-2 



(a) 



(b) 



(c) 




(d) 




20 
21 
22 



ft* 

4» 



-597- 



(12) 




24 24 24 24 24 



2a 7a 2b 7b 
7a. 7b : *****»***»eiW , ^ 3 «^* 




(a) 



(b) 



(c) 



[01 0] 



5b 5c 5d 56 





80 


(ih)a 80 






;e\/ 




f w 

80 






-6 
-2 



(13) ftH¥6-l 12 596 



[011] [012] 
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(14) 



WBB¥6- 1 1 2 5 9 6 



[017) 




mm®% bp (72)ftn* -e 

£M!^#?M&Ig4Tll#Jfll EMI ftKm#^*flSIS4Tgl#* 
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